INVESTIGATING ADAPTATIONAL RESERVE CHANGES IN HYPERTENSION PATIENTS DURING SEASIDE SANATORIAL TREATMENT by Stamatov, S. et al.
INVESTIGATING ADAPTATIONAL R E S E R V E CHANGES IN 
HYPERTENSION PATIENTS DURING S E A S I D E SANATORIAL 
T R E A T M E N T 
S. Stamatov, L . Kechidzhieva, N Boyadzhiev 
It is the purpose of this study to estimate the effect of seaside sanatorial-
health resort treatment, performed during the cold months, on the adaptation-
al reserve of the cardiovascular system of hypertension patients. It consists 
of a regime combining dosed climatic exposure, complied with the seasen, 
dietetics and properly dosed physical exercises. Such a research has an essen-
tial practical bearing on secondary prophylaxis, assuming hypertension as 
a risk factor leading to irreversible coronary and myocardial lesions. Changes 
in cardiovascular system functional reserve were assayed mainly on the basis 
of dynamic veloergometric tests (VEM). 
Material and method 
Investigations were conducted during the cold six months (November 
through April) of 1975/1976, at the Clinic of health-resort science, physical 
therapy and rehabilitation, and covered a total of 168 hypertension patients. 
Of them 101 were in stage I , and 67 — in stage I I . The 40—50 years age group 
prevailed — 91 patients (54 per cent), followed by the 50—60 years group — 
60 patients (35.8 per cent). The men were 108, and the women — sixty. Nearly 
50 per cent of the patients were leading a sedentary life, at rather elevated 
labour psychoemotional strain. Hypertension was diagnosed after thorough 
clinical, functional and laboratory examinations, and ruling out secondary 
arterial hypertension. 
Apart from the dynamic study of basic and casual blood pressure, at the 
beginning and at the end of the 30-day-long treatment course, veloergometric 
testing was made until programmed submaximal pulse rate was reached, en-
gaging 75 per cent of aerobic capacity, with recordings of body weight, age 
and sex (after R . Shephard — cited by N. M. Amosov and Y . A. Bendet), at 
constant E C G control with active electrode at V 5 ; prior to loading and just 
after that, hematocrit was also studied for two minutes. Maximum oxygen 
consumption was determined after the nomogram of Astrand-Ryhming (12). 
In addition, differential oxygen pulse, tensio-frequential index (STT) after 
B . F . Robinson (13), and dynamics of the minute volume-to-maximum oxy-
gen consumption ratio were also determined (1). 
Among E C G changes, in addition to those in the ST segment, the inter-
vals Q X , QT, TQ, the QT:QT ratio, and the systolic index were also studied 
(10). Changes in myocardium contractility were assayed on the basis of phase 
analysis (7), while in the polycardiogram the following indicators were re-
corded: isometric contraction, mechanical heart work — pumping, hemody-
namic mechanical coefficient of Blumberg, index of myocardial tension, rate 
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of intraventricular pressure rise. The method of non-parametric criteria was 
used for statistical elaboration (4), since the gaussian curve of distribution 
of the indicators under study was lacking. 
The sanatorial-health resort regime of treatment consisted in daily 
climatic exposure for 3—5 hours in the form of seaside aeration, conducted 
in subcomforiable and cooling thermal conditions of the air environment, in 
conjunction with dry land treatment sessions. Exercise therapy was carried 
out in two variants, depending on the clinico-functional assessment of indi-
vidual patients. In each patient the training pulse rate was defined on the ba-
sis of veloergometry tests, representing 75 per cent of the pulse rate upon thresh-
old loading. The established training pulse ranged within the safety inter-
val (20 to 40 beats per minute), and thus the risk of overloading was ruled 
out. The chief method of exercise therapy was the remedial gymnastics ses-
sion, set up on the basis of a modified interval training procedure with 60— 
'90 min duration. The daily regime included hiking for three hours on different 
terrain routes, at inclination angle 5 to 15 per cent, and average pulse rate 
increase about 100 beats /min. 
The alimentary regime was dietary, hypochloric (5.0 g common salt) 
at 2000—2200 calories daily, established individually in accordance with the 
body weight of patients, and providing for one to two days off weekly. 
Results and discussion 
Under the effect of 30-day-long seaside sanatorial-health resort treatment 
a reduction of both casual and basic blood pressure was recorded at the final 
check-up examination (Table 1). Although such a reduction is obviously the 
result of the treatment performed, it fails to outline the changes taking place 
in the adaptation-compensatory mechanisms of the cardiovascular system, 
as well as the re-adaptation, reduction and correction of the heart-circulation 
variations in hypertensives. These adaptation-compensatory mechanisms are 
more clearly defined upon comparative study of the dynamic veloergometric 
testing data. 
T a b l e 1 
Indicators 
In the beginning of treatment At the end of treatment 












Physical fitness assessment in hypertensives on the basis of initial ve-
loergometric testing showed a mechanical work performance averaging 
672 kg/min (112 watt), at average pulse rate attained 139.8 beats/minute. 
This is an indication of a certain degree of aerobic capacity restriction in these 
patients, warranting their classification, on the basis of physical fitness, with 
the moderate working-capacity restriction group. As the result of the treatment 
regime, the physical exertion tolerance augmented, and the final veloergomet-
ric test disclosed average power of the work amounting to 792 kg/min, at aver-
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age pulse 138.4 beats/min, and oxygen consumption exceeding 30 ml/min/kg. 
The power of the work performed increased in the average with 120 kg/min 
(20 watts), and the working capacity as well. 
The increased tolerance to physical loading becomes evident also from 
the reduced number of unfit patients at the final V E M test (Table 2). This 
points to an increase in the functional reserve of cardiovascular system, sub-
stantiated by a variety of mechanisms inherent of the biochemical adaptation 
of myocardium (8), and by the adaptation reactions of the whole organism (9). 
T a b l e 2 
Indicators 
I stage I I stage 
I n i t i a l V E M F i n a l V E M I n i t i a l V E M F i n a l V E M 
Programmed pulse attained 
Unfavourable vascular reactions 
Depression in ST segment (> 0,1 mV) 
Stenocardia 
Rhythm and conduction disturbances 



















The increase in the number of patients reaching the programmed pulse 
rate at the final V E M , the reduction of unfavourable vascular reactions, and 
the improvement of latent coronary insufficiency are impressive. They are 
interpreted as an expression of the increased adaptational capacity of patients 
at the end of treatment, as well as of the improved aerobic capacity, assayed 
also on the ground of summarized indicators (Table 3), reflecting the function-
al state of the cardiovascular system. 
T a b l e 3 
Indicators 
I stage I I stage 
V E M I V E M I I p V E M I V E M I I p 
Oxygen consumptien 
/ml/min/kg 
Differential oxygen pulse 
/ A V 0 2 / A f h / 



























Following treatment, the oxygen consumption shows an improvement 
(p<0.05 according to the sign criterion). The rise of differential oxygen pulse 
(p<0.05) and the improved minute volume-to-oxygen consumption ratio at-
test a higher efficiency of hemodynamics on supplying the working tissues 
with oxygen. Both changes in the oxygen pulse at V E M I I , and the tensio-
frequential index at starting condition, prior to the second veloergometric 
examination and after that, point to efficiency of the heart work, and to the 
presence of certain degree of fitness. The tensio-frequential index which charac-
terizes the loading of the left heart ventricle may serve also as a practical oxy-
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gen consumption indicator of the heart (5). For the efficiency of the regime of 
hemodynamics and for the enhanced oxygen utilization by the tissue, one may 
judge also from the lower-percentage variations of overall peripheral vascular 
resistance, recorded during intense physical activity. This is corroborated by 
the hematocrit data — a lower percentage increase in V E M I I . 
The tendencies in the integral hemodynamic indicators under study to-
ward economization are most likely due to the improved regulatory mecha-
nisms. This becomes apparent in the analysis of the dynamics of the various 
types of blood pressure reactions during functional loading (Table 4). At the 
final veloergometric test, the normotonic vascular reactivity augments, while 
atypical vascular reactions exhibit a substantial reduction (nearly 2.5 times). 
Such a tendency is rather pronounced among stage-one patients. According to 
N. I . Arinchin (3), the increase in physical fitness leads to normalization of 
the disturbed interrelations between heart minute volume and peripheral vas-
cular resistance. I . K . Shkvatzabaia et al (11), after discussing the participa-
tion of humoral depressor systems in the pathogenesis of hypertension, at-
tribute to the enhancement of kinin system during physical acivity a prophy-
lactical effect against hypertension development. 
T a b l e 4 
Type of reaction 
I stage I I stage 




















Further analysis of some of the E C G indicators (in 63 patients), evalua-
ted prior to and after veloergometric testing, show some changes in the coro-
nary reserve of myocardium under the effect of the seaside sanatorial-health 
resort treatment (Table 5). The changes under the effect of treatment are ra-
ther strongly manifested in the TQ intervals and systolic indicator. TQ elon-
gation and shortening of the systolic indicator point to efficiency of the heart 
activity with ensuing coronary reserve improvement. The changes in ST-seg-
ment are interpreted as an additional evidence in this respect. 
Some of the phase analysis indicators (studied in 51 patients), as well as 
the index of myocardium stress and the rate of intraventricular pressure rise, 
correlate with the reduction of peripheral vascular resistance , respectively 
with the fall of diastolic blood pressure. 
In conclusion, it is pointed out that: 
1. Seaside sanatorial-health resort treatment during the cold half 
year, based on a regime combining climatic, dietetic and dosed kinesithera-
peutical effects, leads to expansion of the adaptational potential of hyperten-
sives in the early stages of the disease, and to an increase in their tolerance to 
physical exertion. 
2. The dynamic veloergometric tests outline more thoroughly the mecha-
nisms of increasing the functional reserve of the cardiovascular system under 
the effect of the treatment program. 
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3. Under the effect of seaside sanatorial treatment, the blood pressure 
falls, and a normotonic vascular reactivity, accompanied by a substantial 
reduction of atypical vascular reactions sets in. 
4. The hemodynamic regime becomes more efficient, the aerobic capacity 
of the organism augments, and the coronary reserve of the myocardium as well. 
5. Seaside sanatorial-health resort treatment during the cold months 
of the year should be considered as a reserve for the re-adaptation of hyperten. 
sives in the early stages of the disease, and fcr their secondary prophylaxis 
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ИССЛЕДОВАНИЯ ИЗМЕНЕНИЙ АДАПТАЦИОННОГО РЕЗЕРВА БОЛЬНЫХ 
ГИПЕРТОНИЕЙ ПРИ САНАТОРНО-КУРОРТНОМ ЛЕЧЕНИИ НА ПОБЕРЕЖЬЕ МОРЯ 
Ст. Стаматов, Л. Кечеджиева, Н. Бояджиев 
Р Е З Ю М Е 
На 168 больных гипертонией I и I I ст. изучаются изменения адапта­
ционного резерва сердечно-сосудистой системы под влиянием санаторно-
курортного лечения на побережье моря во время прохладных месяцев. Ле­
чение включает в себя дозированную климатическую экспозицию — аэра­
цию , диетическое питание и дозированный двигательный режим. Оценка 
изменений функционального резерва сердечно-сосудистой системы прово­
дилась на основе динамического велоэргометрического тестования. Резуль­
таты показывают расширение адаптационного потенциала больных: повы­
шение их переносимости физической нагрузки. Наступает эксномизация в 
режиме гемодинамики, повышается аэробный капацитет и коронарный ре­
зерв миокарда, выявляется нормотоническая сосудистая реактивность. Са­
наторно-курортное лечение на побережье моря имеет значение для вторичной 
профилактики я реадаптации больных гипертонией. 
